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Å Riverine input 
Å ҧ 60% urbanized area = 
ҧ ǎǘƻǊƳǿŀǘŜǊ runoff

Å 2 WWTP** 
Å Ҩ < 65.5 ac saltmarsh*  
Å Ҩ ум҈ ŜŜƭƎǊŀǎǎ ƛƴ {ŀƭŜƳ 

Harbor  

About Salem 
{ƻǳƴŘΧ

Å Embayment area 3,660 ha
Å Large watershed 43k ha
Å 6 coastal communities
Å High population density 1000 /km2



Purpose of the study

ÅWhat are the nutrient 
dynamics in Salem Sound?

ÅDo real-time monitoring 
data paint a different 
picture of nutrient 
conditions in the Sound 
than discrete samples?

ÅAre autonomous samplers 
suitable for monitoring in an 
urban area?

Winter Island, Salem



Survey Method 1
15 stations: Discrete water samples for nutrients 
and  chlorophyll

8 Stations: 
handheld sonde 
Å Temperature
Å Salinity 
Å Turbidity 
Å DO
Å pH

Secchi

6 sampling 
events



Survey Method 2

Autonomous vehicle equipped with a sonde: 

Temperature, salinity, DO, turbidity, pH and chlorophyll

8 sampling events

Gather data along 
transects
ÅDanvers River
ÅOutfalls
ÅEelgrass beds



Danvers River

Bass River

North River

Salem Harbor

SESD outfall

Manchester Outfall
Eelgrass beds

Background site



The SeaTrac System

ÅSolar powered unmanned surface vehicle
ÅDirect local piloting or remote bridge/autonomy*
ÅOperates in open water & shallow areas
ÅCarries sensors for continuous, real-time data streaming*
ÅOperates along pre-programmed tracks*


